Coagulase-negative staphylococci are recognized as opportunistic pathogens (2, 3, 7, 14, 18, 20) . Their cell surface substances (CSS) (such as slime or capsules) obviously are related to their pathogenicity (1, 4, 6, 10, 11, 18, 22) . We previously reported that Staphylococcus epidermidis (an encapsulated coagulase-negative staphylococcal strain isolated from a clinical specimen) was lethal for mice, being resistant to phagocytosis (22) . In experimental infections, a cell surface antigen (CSA) from encapsulated staphylococci could be positively correlated with the protective activity and capacity of neutralizing protective antibodies (11, 16, 22) . However, the detailed biochemical and immunochemical properties of CSA still have to be elucidated. Therefore, this study was performed to determine the immunochemical characteristics of CSA from S. epidermidis ATCC 31432.
Female DD mice, 4 weeks old and weighing 15 to 17 g, and Japanese White rabbits (both from Nihon Clea Co. Ltd., Tokyo, Japan) and male BALB/c mice, 8 to 12 weeks old (from the Central Institute for Experimental Animals, Hannover, Federal Republic of Germany), were used for these studies. The preparation and analysis of rabbit antiserum were as previously described (11) . For the preparation and partial purification of CSA, S. epidermidis ATCC 31432 was cultured in a dialyzed medium of brain heart infusion (Difco Laboratories, Detroit, Mich.) for 24 h at 37°C. CSA was obtained from the supernatant fraction of a sonicated cell suspension (phosphate-buffered saline, 0.1 M, pH 7.0). Partial purification of CSA was performed by DEAE-Sephadex A-25 ion-exchange chromatography (Pharmacia Fine Chemicals AB, Uppsala, Sweden), and its chemical characterization was carried out as previously described (15, 16) . Immunoelectrophoresis was done on glass slides in 1.2% (wt/vol) Noble agar (Difco) containing 50 mM Veronal buffer (pH 8.6), and double-gel diffusion was performed as described by Ouchterlony (17) .
To determine the capacity of absorbing passive protective activity, we added 30, 100, 300, and 1,000 ptg of CSA to 1 ml of rabbit antiserum containing two units of protective activity (11) . These mixtures were incubated at 37°C for 2 h and then centrifuged at 6,000 x g for 15 min at 4°C. The supernatant fraction (0.5 ml) was intraperitoneally (i.p.) injected into DD mice (n = 5), followed 30 min later by an * Corresponding author.
i.p. challenge with 0.5 ml of 5% (wt/vol) mucin containing 107 CFU of S. epidermidis ATCC 31432. For active immunization, 1.0 and 3.0 ,ug of CSA were injected i.p. into DD mice (n = 5). S. epidermidis ATCC 31432 was administered i.p. 10 days later.
The induction of human granulocyte chemiluminescence and the measurement of the humoral immunoglobulin M response were carried out as previously described (5, 19 (Fig. 1) .
The presence of capsules or slime substances in coagulase-negative staphylococci has already been demonstrated (1, 4, 11, 18, 23) . However, our knowledge concerning the biochemical and immunochemical properties of these substances is still very limited. We previously found that CSS from several encapsulated strains of S. epidermidis (ATCC 31432, SE-360, and SE-10) induced protective activity against those strains (11, 16, 22) . Furthermore, active immunization of mice with CSS induced resistance against experimental infection with homologous staphylococci (11, 22) . CSS could be isolated from S. epidermidis ATCC 31432 and fractionated by DEAE-Sephadex A-25 ion-exchange chromatography (16) . Biochemical and serological analyses of CSS subfractions resulted in the detection of the following differences: (i) serologically inactive fractions (subfractions 1 and 2); (ii) serologically active fractions (so-called CSA fractions [subfractions 3 and 4]); (iii) teichoic acid-like fractions (subfractions 5 and 6, as described in reference 15); and (iv) nucleic acid fraction (subfraction 7). Immunologically active subfractions were separated from teichoic acid-like fractions by ion-exchange chromatography in a manner similar to that used for the preparation of CSA from S. aureus M (21) . CSA was different from the S. epidermidis slime substance with respect to carbohydrate components and the above-mentioned items (i to iv) (13, 16) .
According to our résults, CSA seems to contain a typespecific antigen causing protective activity as well as absorbing activity of protective antibodies as well. The application of certain CSS subfractions obviously leads to a potent stimulation of the specific humoral and nonspecific cellular immune systems. Protection-inducing antigens or CSAs of staphylococci are considered to be composed of polysaccharides (6, 8, 9) . CSA of S. epidermidis ATCC 31432 seems to be composed of carbohydrates different from those in teichoic acid, because glycerol could not be detected and the phosphate content was very low (16) . In addition, CSA was found to contain relatively high amounts of protein. Recent reports about the CSAs of S. aureus revealed that they are composed of unique amino sugars (9, 12, 21) similar to those detected in CSA of S. epidermidis ATCC 31432 (16 
